Differential signal transduction pathways regulating interleukin-2 synthesis and interleukin-2 receptor expression in stimulated human lymphocytes.
In human peripheral blood lymphocytes stimulated via the T-cell antigen receptor/CD3 complex IL-2 synthesis and cellular proliferation were effectively inhibited by a concentration of ouabain as low as 50 nM, whilst the expression of high affinity IL-2 receptors was not influenced. Binding of the monoclonal antibody, BMA 031 to the T-cell antigen receptor/CD3 complex resulted in a bimodal activation of protein kinase C. The activation of protein kinase C-alpha in the early phase of T-lymphocyte activation was not affected by 50 nM ouabain, in contrast sustained activation of protein kinase C-beta, between 90-240 min of stimulation was completely abolished by the cardiac glycoside. When protein kinase C was directly activated by PMA + ionomycin, 50 nM ouabain was ineffective in inhibiting protein kinase C activation, as well as subsequent IL-2 synthesis, suggesting that the glycoside interfered with signal transducing mechanism(s) upstream of the activation of protein kinase C. Ouabain had no influence on the elevation of intracellular calcium concentration in BMA 031 stimulated lymphocytes, ruling out the possibility that it interfered with the T-cell antigen receptor dependent phosphatidylinositol response. In contrast, lysophosphatide acyltransferase catalysed elevated incorporation of polyunsaturated fatty acids was effectively inhibited by low concentrations of ouabain in BMA 031-stimulated T-lymphocytes, whereas stimulation with PMA + ionomycin had no influence on the plasma membrane phospholipid fatty acid metabolism. These results suggest, that differential signal transduction pathways are involved in the activation of protein kinases C-alpha and -beta. They implicate that elevated incorporation of polyunsaturated fatty acids into plasma membrane phospholipids might contribute to sustained activation of protein kinase C-beta, and establish a link between activation of protein kinase C-beta and induction of IL-2 synthesis in human lymphocytes.